Testosterone increases blood flow and expression of androgen and estrogen receptors in the rat vagina.
The mechanisms by which testosterone modulates female genital sexual arousal responses are poorly understood. To investigate the effects of testosterone on vaginal blood flow and the expression of estrogen and androgen receptor proteins in the rat vagina. Mature female Sprague-Dawley rats were sham-operated (intact) or ovariectomized. Fourteen days after ovariectomy, animals were continuously infused with vehicle or varying doses of testosterone (5.5-55 microg/day). After 2 weeks of treatment, vaginal blood flow in response to pelvic nerve stimulation was measured by laser Doppler flowmetry. Plasma levels of testosterone and estradiol were determined by radioimmunoassay and epithelial thickness was examined in fixed vaginal tissue sections. Androgen and estrogen receptor levels were assessed by equilibrium radioligand binding and by Western blot analyses. Vaginal blood flow responses were significantly reduced in ovariectomized rats and normalized in animals infused with testosterone. Ovariectomy increased the expression of estrogen receptors and reduced the expression of androgen receptors with no change in receptor-ligand affinity. Testosterone increased the expression of both androgen and estrogen receptors in the vagina. While physiological (11 microg/day) and supraphysiological (55 microg/day) concentrations of testosterone normalized vaginal tissue weight, uterine tissue and whole body weights were not significantly different from ovariectomized rats infused with vehicle. Testosterone infusion, even at supraphysiological concentrations, did not change plasma estradiol levels when compared to vehicle-infused, ovariectomized rats. Likewise, the vaginal epithelium of testosterone-infused rats remained atrophic, similar to vehicle-infused, ovariectomized rats, indicating that testosterone is not aromatized to estrogens at significant levels in the vagina. Our data suggest that testosterone regulates androgen and estrogen receptor protein expression in the vagina and enhances vaginal perfusion by an androgen-dependent mechanism. We conclude that testosterone plays an important role in modulating the physiology of the vagina and contributes to improvement of genital sexual arousal responses.